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'introduction ’ cee T

LI - s [ . . .

Many universities are currently.trying to increase the
q . _ .
number of women enrolled in,engineering colleges. These ’:' -

N +

universi~ies‘may be motivated to increase the percentage of"
‘women in what has traditionally been a 'male career or they

" may be motivated to inorease total enrollment and see women

. ¢ .
as a potentialfsource of additional students. Whatever the . .

motivation, universities across the-nationvare'seeking

.effective techniques hoth'to identify women engiﬁéering

‘ majors and to keep them as students past their ffeshman year ..
This paper presents a survey of the techniques used by |

~
+

,29,engineering colleges which havelbeen sucessful in recruit-

ing and keeping women engineering students. We obtained'the

\ [}

data for this 'survey by sending a 1etter to the/Dean of - | .
Engineering at each of. the 42 schools With the highest enroll- .
ment of women engineering students according to the Society

of Women Engineers' Report on Women Undergraduate Engineering

!

Students _Biennial Survey 1959 74. Each of the 42 cplleges o

W"\a
) had 30 or more women engineering students ﬁuring the 1973~ 74

-

school year. The universities of which the 42 tolleges are a
i'fs-

s part are listed in Appendix 1 and the individuals who responded | e

to our letter are given in Appendix 2 Our letter had open—'

a ended questions and we- have attempted to highlight,some of the

1

responses in this paperl
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Our survey is presented under eight headingS'which we
. ) . ) _ . . _“ .' . ")
have 1dentrf1ed to categ:rlze the proven techniques used to

' attract women to engineering. These recruiting efforts may

' A '
: be in part respon51ble for the natlonal 1ncrease in the

“A

@ percentage of women eng1neer1ng graduates shown 1n Table l.. .

~

v If your un1Vers1ty is hoping &o 1ncrease 1ts@enrollment of
. r

.

.

e © " women students, we: encourage you to pursue the elght detivities ¢
proposed here. Success wlll be based on a}comblnatlon,pf S
commitment,rtechnique, luck and hard work. - o

. ‘ 1. Make~a'commftment'to‘recruit and keep'Women engineering i

’ I - ¢ © " - . i
students. ~ ’,, )
: The College of Englneerlng should set as a goal to - - ¥

?
“ increase the number of women engineering students and graduates.

The Dean should support th1s gdal by allocatlng res0urces
and funds to 1mplement afflrmative action programs and by ' T
recognizing. those faculty members and admlnzstrators who

partlclgate in these programs.. Several universities. have,
ot app01nted one or more individuals to coordlnate the recruiting,
and counseling of women students.,qM1ch1gan Technolqglcal
\,- ' Unlverslty has organlzed an advisory commlttee composed of

. ) : . > 1
. ., ‘women faculty andfstudents to. d1scuss'solutlons to problems

o . Facing women studentsS Towa State’ Unlverslty%has establlshed

a commlttee to 1mplement Ways to inform both female and male o .

N students on the advantages of a career in engineering. -

. . . ° . .
/ .o : . e [ L4 .
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_ P .
In sendlng out Our survey letters for th1s paper; we

addressed them to! the bean of Englneering at each unlver51ty.
v ?

In many of the replles the’ Dean responded personally or he

was able to refer the letter'to a de51gnated 1ndiv1dual W1th1n

-

.% the college adm1n1stratlon. We 1nterpret this response to be

.

’

-}

| englneerlng educatlonal act1v1t1es and present cheer oppor-

: tunltles for women. We have 1ncluded a llst of

!

due to the fact that the Deans are 1nformed on the afflrmatlve

. -

actlon efforts at the1r chools and recognlze the part1C1pat1ng

1ndlv1duals. The letters'exhlblted personal s1ncer1ty and S

Yo * N . ‘ .
a college commitment to increase the number of women students.

2, ‘Publicize your 3rgineéering program to'prOSpectiVe women /" .
students. : . . ’- ‘ N

Once you-have made a commltment to attract women students,

. the next step is to communlcate 1nformatlon about Y ur engi- .

women englneerlng students at the1r unlvefslty.

! hese
o ’

brochures show pictures of women students engage in>the-usual7

~

he titles. of

~ the brochures we rece1Ved from respondents to our survey in -

~

Appendix 3% The Un1vers1ty of Arlzona reported ﬁhat 1t revised
Jits’ brochu%e, which 13 d strlbuted to all studedts, to descrlbe
W,

eng1neer1ng .in non-sexlst terms and to include pictures of

women students.' The College of Englneerlng at t‘e Unlvers%ty

" . - . " J . -i




~\ " of WisconSin-Madison cooperated With other colleges at the
univerSity to prepare 'a brochure on non-traditional career
\ ', | chg@ces for momen. Several universities reported that they
_ Lo 'included publications frdm Soc1ety of -Women Engineers and - {
' \ Engineers: Council for ProfeSSional‘Development when answering

~
s

inquiries from ‘women. :
In your publicity, stress the strong points of your v
univerSity. It is not clear what aSpects of a university or
. engineering program Will attract women students. Duke Univere~
sity and Tufts UniverSity commented that some, ‘women prefer to
' go to a university which has ra strong 1ibera1 arts pr&gram ’-
so that they will have an opportunity to Select courses out~ '

" side the traditionai engineering areasru Tufts University also
reported that some studengs hope to use their engineering '
degree as a foundation for a'degree in'iaw or medicine. |
Vanderbilt University feels that women are‘attracted to . h
Specific engineering programs and the University of Washington

Ea related ‘that women are: particularly interested in bioengineering

‘and enVironmental areps. Iowa State University reported that

many. women are interested in architecture which is a part of

their_College of Engineering. Other umiversities report

that women also consider the more generai_criteria‘of low
tuition, proximity to home;”ongeneral reputation. It is

difficult to predict what factors will influence students‘tob' b

[N




\ . . ) . . ] ) ,A .
A ) attend a’ particular unlversmty, but an aécurate descrlptlon of
- . 4

the strong points of your program is, usually the best pub11c1ty.
\:} . If students make an 1nqu1ry after rece1v1nq the llterature,’
"be sure to make an 1nd1v1dual response.' The admlssions-offlce

of the un1vers1ty‘w1ll probably receive most of the inquiries
-and you should ask them to forward all .names to you for an

%ddltlonal reply. Georgia Instltute of Technology and Worcester

,Polytechnlc Instltute make an effort to prov1de an individual
. - -

reply to each 1nqu1ry. Michigan Technologlcal‘ﬁnlverslty

. ?
requests that a senior woman in Mechanical Engineering write B

¢ . ) s . : ] . . - I
a handwritten response and has found this to be wery effective. -
Some universities have tried additional publicity tech-

niques. For example, Kansas State University,and‘the University

of Wlsconsln—Madlson have

‘

Rrovided television announcements on

L . 7. v :
’ ° ropportunltles for women eng neers. The Ohio State University

oy has produced a_#£ilm "Real People, Real Jobs" which inferviews

-

‘four recent graduates including one woman and one black1§an. s

‘that th1s type of public1ty Wlll eachAd wider audlence.whlch

’ ‘ w1ll hopefully 1nolude parents and teachers as well as
( . - '
‘ pr05pect1ve students." B ‘. \ / .
¢ D . . . ., 4 P .
\ ) o/
) ‘ / ‘ I3 - X
- N ”v
7 . N
;3‘ ’ G;\ » , ] ’;‘5’5 <
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3. Recruitﬂprosﬁective women students at the higﬁ'school leVel. L

I

Career guidance information should be distributed to s&p— o
dents while they are still in high school Several universities_-'xt
have organized visitation teams composed. of faculty and students
to todr high schools in the vicinity of the university.

Columbia University and the University of Washington ttempt

‘to send women students to their own high school to recruit...

Princeton University selects schools to VlSltithat have a

1 ' ’ . ) .
strong math and science curriculum and includes three, all
M : ) v ) . ‘ Y _
girls schools in its visits. Michigan Teghnological Universiti\;

- and Georgia Institute of Technology include visits to Junioér

¢

High Schools. Michigan Technological University has had a

¢

National Science Foundation grant to do researth on attitudes
‘among eighth grade'giris towards engineering. Martha Sloan,
~who participated in the research at Michigan Technological

Univegsity was the editor of the Februpry 1975 issue IEEE

Transactions on Engineering Education on women in engineering.

£,

Georgia! Institute of Technology presents a demonstration program

in science classes and speaks on opportunities in science and
engineering. The wisitation $eams from the\University of d

: . 1 . -, :
Washington and the University of California-Berkeley go to

area community colleges. Stanford University sends a = . .
w r :

¥
: .o . : . ‘s . ‘. \ y
representative to other universgities to interview prospective .,
. g ) A ‘ N - ¢

graduE%e students. T " S , | o




' *g\r " '- ) + . .' . o }. - ot -' T J‘
' ~ On-campus events. can proVide'a-vgluable exposure to the: e

university for both women and'men students. ;ome universities,
Te | have one day programs conSisting of morning and afternoOno

-seSSions plus a planned 1uncheon. These programs can be math

contests and_science fairs, such as the ones sponsored by.the

South-ﬁakota'Schdbl of Mines, where outstanding‘studentéjcan

i

compete and be recognized for their achievements.. NorthWEStern
University and, Ohio State Univsrsity hold programs that are

more Sp&lelcallY aimed at OppOrtunities for women’ Adverw ¢

-

tisements of these programs are\sent to women students, high

school counselons and teachers. Some univerSLties have: more
¥ T, }\,‘

- extengive. programs during the summer. The University of '}l

W Sconsin-Madison, Michigan Technological UniverSity and P
v fN rth Carolina State University sponsor summer workshops
| .f r women high school students. The University of Illinois
Jt Urbana~Champaign conducts National Science Foun@ation'and‘ L
: Junibr Enginering Technical Society summer institutes and .
| . mahes an effort to find quali’f’i‘ed women to_gattend. The
‘ Uniwersity of Illinois also sponsored a two-day—conference i
_during October 1973 on the topic of women in engineering. 'i'
The more extensive workshops require a greater commitment
: of financial and personnel resources- but most of the univer-

,sities feel the workshops have_been suocessful in recruiting

‘highiy qualified'students.




course and reports that Women studerits enjoy being involved

-t
N .

4, Counsel women students after they arrive on campus.

Once a student has decided to study englneerlng, the
college should make an effort to keep her as a successful
student. It 1s/important to counsel,students as soon as.-
they arrive. on campus. ~Most“campuses admit new‘students ; .
"drrectly Lnto'the college of engrneerlng and a551gn them S
1mmed1ately to a ‘counselor. There appears to be two oplnlons -

on whether women students should ‘be a531gned to women counselors.

For example, ‘at Northwestern Unlver51ty all women: englneerlng \

' freshmen are assrgned to a woman counselor. At Oregon State

Unlver51ty and Princeton University, no speclal attempt is . .

.

. made to pair women students with women counselors.

”

Many unlver51t1es have students schedule an engineering

,orientatlon oourse "during the first term to.introduce various

. -

engineering careers and services- of tlie college office. At. =7

the University of Wisconsin—Madison'a'womanvfaculté member

Py

is in charge of thls course and at the University of South

Florﬂpa, a woman teaches some of the sections. Arizona State ,pqii

Univem51ty uses a creatiive design project in the 1ntroductory'

»

in this act1v1ty. Most ef the unlver51t1es made an effort to

malntaln\contact with- new/dtbdents and*several used both an

orlentatlon course and anbln ividual advisor.
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o T _Several universities pointed out that women have about

the same or lower attiition rates than men. Academic failure

does not appear to be as slgnlflcant a factor for women -as for ‘~ﬁ»

men. ,Thls_concluslon was confirmed in the,letter.from Mary o

Diedetich Ott of Cornell University, Who’has gonducted a - ' -T {

survey of enrollment and attrition data for engineering . L

< students.' Most wonfen who leave englneerlng do so because of ' o

a change in career objectives. Counselors should present

the opportunltles available to women englneers and should

portray an eng;neerlng career as accurately as possible,

General Motors Institute providés work experience periods

for all students and reports that the women who leave the

program usually do so .because they_ao not want the type of

- life as indicated by their experiences. Not all women nould .
fbe;nappymin an'engineering career and if they'recognize that »
their career objectives lie in.a'different aréa then the’ ’
counselor or college has still performed~a service for that

. o individuai. |

5.-aEstablish a student section of the Soclety of Women
' \

Englneers. _ . o ) ' a
' A student section of the Sogiety of Women Englneers (SWE)

can prOV1de an gpportunity for the woman students to get to

know one another and to discuss common,experiences‘ Several

SWE sections sponsor an activity, such as the picnic at the .




University of IllanlS at Urbana«Champaign, early in the fall

} p' to 1ntraduce the new women students to - their currtent membership..

e

It was observed on several campuses that WOmen enjoy meeting
\

pther WDmen studqg&s and are much more 1ikely to particlpate in-

\\(1,‘\

organlzations thau“%heir male counterparts. Cornell University

made a survey of" é et oup of freshman students and found this

S ’a_ ~

/ y The SWE members\cfh help in recruiting efforts by partici-_
, ‘ L “n\\

, n /pating in On—campus programs and high school Vlsitatlon teans.

v ; conclusion to be supported by their data.~'

.," Current students can he éspecially effective in communicating

L. ,
wiﬁh‘students on a on »~ta-one bagis. The SWE sections at

4 f

Columbia University and ohio State UniverSity hold coffee hours

4

ox teas nd g1Vevtours of the school - The UniverSity of

I California~DaVis SWE séction sends letters to women applicants
£ 4 “, -
‘) relative to available scholarships. “The faculty advisor to

Y
S v

. ;”f the SWE section can coordinate the student efforts to insure

SR
"’[ the quality and accuracy of the recruiting._ e 7
, ] .
. N . . ] ,
.| 6. Hire women faculty and administrators. a , B
- . S i ' N

‘ A ' ] . . .
S Women faculty members and administrators ‘can serve as

=,,j‘ role models andqcounselors for women students. When a student
| o 'asks "Can a woman achieve ‘a successful career as an engineer?”
the most. effective answer is to .introduce her to successful

women engineers. Universities should seek women with qualifi~

cations that Will maké “them an’asset to their faculty.
. ‘_ . ! e [} : .
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VlrglnlalPolyteqhnlc Instltute,and State UnlverS1ty has
Q-

recently added two women faculty\members and feels that

‘ o :‘ ’ - R 9 J »"_ . . ) “
e théy help to recrult women students.k 1verslt es can also
~ ”‘tf~j: .1nv1te w6men englneers fromylndustry to- part1c1gate 1n campus 1
B v~p;Qgrams and'recrultlng efforts. Carnegle—Mellon Unxvers y‘ ) SRR

.

ey e
,

s prov1des opportunltles f\r students to. talk to upper class.“»~'xé'u

;, ; women, 1ndustr1ar representatlves, and prospectlve employefs
K L : ; - o
¥ ol and flnds that these sesslons part1cu1arl§‘help students who are
" PR S \ .

y ;J‘ E undedlded.on a major. The Unlversaty of Mlnnesota surveyed

x - R . )

e T ‘ —_—

T some of thelr women students and recognlzed a.need for role
. S SRR doy , .

» models among*thls group.~ e U g ,; f‘," [ '

- ’ [N C ' ) -

ST Women students often appreclate the opportunlty to d1scuss

. I}. s \ ',

w1t ?women faculty and adylsors career objectlves.« Moét young
women st111 Seek the tradltlonal goal of marrlage and éhlldren,;'l

; _E but,alsp want to pursue career gOals.x Toplcs such as comblnlng

‘a career and £ jlly and reenterlng a professlon after?several

. -
K

xj years absence o-ten come up 1n dlscusslons among women. Flndlng\’

technlque ‘for asslstlng englneerlng freshman become englneerlng
’ . . ,’ . PR ) : b - . Lt : . f . . : . e
“graduates. T AN S ] I

.7

5

S%yeral

gassemgales oxr . banquets where studeﬁts
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Englneers.‘ This fall IllanlS expects to ]

A',and employment opportunltles appear to be 1mprov1ng. Women

s:present alcash award to the outstandlng wo |

| women students.: Most of the coIlege aWards should be awarded

LR
. LW

., R . A T . -t
4 cF

Lfreshmen a certlflcate and a small cash”péaze at a dlnner

\Y

N g

: F ‘ »
honor1ng«students.y The Unlverélty of=1111n01sp1s able to

-

'the Women s Aux1lrary of the 1ocal 50c1ety

v

' $500 grants to freshman women. The Soc1ety\of Women Englneers

'-also presents scholarshlps on the- nat10na1 Ievel to outstandlng

) from‘the entlre student populatlon and the grlterla for the

‘ »
" ceon an equal bas1s.

-

. ..
a o ’ . ) N

|
|
\
-awards Should be reV1ewed so that all students are cons1dered o .ll
\

v‘8. Pub11q1ze opportunitles for englneerlng graduates.

g AT
-@he good news about englneerlng 1s that most graduates

o [

fwili be able o} get challenglng, flnanc1a11y rewardlng jObS.

‘COmpared to the more tradltlonal f1elds for-women. secretarlal,
)

yfeducatlon, and nurs1ng, englneerlng prov1des a hlgher aveﬁage

salary. The job market tends to go, in cycles and students - RS

y -

may have heard horror*storles about-englneers not belng able

A -

to f1nd JObS.V Ehglneerlng has a good record OVer the years
‘ g

'englneers are. espec;ally able to- flnd Jobs w1th the afflrma—. 0
& : '4
‘=t1Ve actlon emphqsls of many 1ndustr1es.; The SWE sectlon at' -

. ‘Zv' o
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':thhe Unlverslty of Washlngton publlshes a brochure 11st1ng the' !

'[k‘?pi.; f"'quallflcatlons of wOmen.students who are seeklng émplOyment PR

tovhelp 1nsure thﬁF women;students‘w1ll'f1nd~Jobs. ’

'dt( o 'Concluslon S e '_f' S . "‘ -
L L . o o ,

ol ',~([ “all of the un1vers1t1es that we surveyed reported success
f'in-reCrultlng women students., Mlchlgan Technologlcal Un1ver—"

lslty, Un1vers1ty ofﬂhlnnesota, and V1rg1n1a Polytechnlc - '

Insgltute and State Un1vers1ty reported that theIr enrollment

of freshman women doubled from fall 1973 to fall 1974 General -

e
N

Motors Instltute and Stanford Un1vers1ty wrote that women

/ihé j';éj', const1tuted.over‘lO% of thelr.total enrollment._ Prlnceton E .

e N Lt \. oa Lo - . S
”Un1verS1ty'has 15% women in its freshman and sophomore classes .

thh a lO% average enrollment. Vanderbilt‘University mentioned .-

)

e - : the hlghest per/pntage of total enrollment at 15%. General-
Motors Instltute ‘had the hlghest number of women students

among the respOndents Wlth 304 total dur1ng 1974—75.

.

The success’ of these schools shouldlencourage other

*V‘}-univerSLtles w1sh1ng~€o‘1ncrease the enrollment of women~to

.'attembt‘to recruit-more women."We'reéommend the eight steps

presented in thls-paper as our synthes1s of the technlques

o

“used by successful schools. It is dlfflcult7t9 predlct that;

'“-kf any technlque w1ll be equally successful at andther school,

L but.theSe technlques do represent the best startlng polnt for -

s

PN <1

schools that wish to emulate success in recru1t1ng and keeplng

1

»women englneerlng students.
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| Percentages by School Year of the Total Number
of Rnglneerlng Degrees Awarded to Women .
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- . Data for this" table was complled from artlcles in the ,
‘ November 1968, February 1969, January 1970 .February 1971, - _
_April 1973 and January 1974 issues of Englneerlng Educatlon
and from statlstlcs appearlng in The World Almanac.
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.. DPPENDIX 1 T 0

. . . . . o l'_'. . e
[ . . . - o X e - ’ .
The follow1ng 42 unlver51t1es 1ead the natlon in the enroll-
_ ‘ment of wonen englneerlng students accordlng to the Soc;etv of
» Women Englneer s Report ‘Women  Undergraduate Students Biennial
g " Survey 1959~74. - Some’ sct ools which do have high eprollments of
' ' women may not be included 1n the list because they dld not respond

v

-

. to the SWE survey.l R R .
> O Arlzona State Unlver81ty , ‘. Unlver51ty of Mlnnesota- T
.~ <'Thé .Unive sity of" Arizona - Twin Cities . - "
P . University of- Callfornla—Berkeley Montana - State\Unlver51ty - PR
-~ © . University of California-Davis Noxth Carollna State Unlver51ty—
‘University of 9a11forn;aﬁ S | - Raleigh’ . : a
. Los 'Angelés ) ~ 'Northeastern Unlve:SLty, : o
L Carnegie-Mellon Unlver51ty ' .. Northwestern Unlver81tyg““‘, :
« . ., Clarkson College of Technology -Ohio State University = -
EER - Columbia Vniversity C - Oregon State- Unlversity, . o
Corhell University '§'<;_ Princeton University -’
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We W1sh to’acknowledge the follow1ng 1nd1v1@uals who corre-

sponded w1th us concerning their

‘Director, Engj neerlng ‘Science
Arizona Stat Unlverslty
Tempe, Arlzona 85281

George C. Beakley D I

Harpld ‘A. Bolz

Dean, Colkege of. Englneerlng
The Ohio State University
*Coluntbus, Ohio 43210

".Vice President and Dean of Faculty

Worcester Polytechnic Institute

Wordester, Massachusetts 01609 .

Asslstant to the Dean

College of Engineering
Unlverslty of California, Davisg -
 Davis, Califorpia 95616

Fred J. Burgess --  * . *
School of Englneerlng

. %.De
. Ofggon State University

‘Raleigh, North Carolina

Corvaﬁils, Oregon 97831
Ester Lee Burks R4
'Assistant to the Dean o
College of Englneerlng
Georgla Institute of Technology
Atlanta, Georgla .30332 .

R.,G. Carson, Jr.‘;
-Agssociate Dean .
‘School of Engineering
North Garolina State Un1vers1ty
at Raleigh
27607
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programs.for women in englneerlng.
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"Paul A. Carterght _ .
-Assistant Dean for Student Affalrs

Institute of Technology

Unlverslty of Minnesota Twin Cities
'Mlnneapolls, Mlnnesota'

55455
]
Arvid R. Eide

Chairman Freshman Englneerlng
College of Englneerlng .

Iowa State Uanerslty « Ty
Ames, Iowa 50010 ‘

Walter J. Fahey' ' .
Deany, College of Englneerlng
The University of Arizona *
Tucson, Arizona 85721

'Josepthrisch

Associate Dean
College of Engineering «

- ‘University of Callfornla— R

Berkeley
Berkeley,Callfornla 94720
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'L01s B. Greenfleld -
_Associate Professor Englneerlng

Education
University of WlsconslnhMadlson
Madison, Wlsconsln '53706

A. D. Kirkland
Assistant Dean .
School' of Englneerlng

_ Stanford Un1vers1ty

Stanford, Callfornla 94305 ‘

E. W. Kopp ol
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University of South Florida
Tampa, Florida 33620
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Counseling Coordinator *. e
The Technological Institute
Northwestern University - .-
Evanston, Illln01s 60201

‘Helen B: O' Bannon , ’
' ‘Agsociate’ Dean "
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Carnegie-Mellon University
Schenley Park:

Plttsburgh, Pennsylvanla .15213
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Mary Dlederlch Ott g ¢
Research Associate . . » '

- College of Engineering

| Donald E..:

Cornell University .
Ithaca, New York 14850
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Irene C. Peden
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98195
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Dean, College of Englneerlng

 Kansas State University. _ = <

- Manhattan¢ Kansas 66506
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Jones Professor and Dean
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Several universities sent us" coples of brochures Whlch they had ¢
prepared to help recrult womeh students. ,' R ')A
] . . )
-~ "Meet These Engineers" -~ ' Unlver51ty of Callfornia- »
. ‘ : Berkeley B
8N o . I} i
' "Engineering Add Lib"™ - - | . . University of Illlnors at.
% : . Urbana—champalgn
(Thls brochure -has been reprlnted by the ECPD under the title:
"Womengineer"™) .
"Reflections . . . Women  in ﬁhgineering" Nort@ Carollne~$tate
) . : - . Un1versmty-Ralelgh
"Women in'Engineering" , : Ohlo State Unlver51ty ot
“ . -, . i s ,' ) .r _r . .
" "Consider the Possibility" g Stanford University
- .. . A . . . . ’ ‘ . . . . ,
. . L : s ¢ ‘ . ‘e . . ?
. "Women“Engineers at Vanderbilﬁﬁu Vanderbilt University
- "Womenfwant,to Talk With You".. ' " University of Washlngton-
r ' : ‘ Seattie
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